Proteasome function and protein oxidation in the aged retina.
The proteasomal pathway is responsible for processes essential for cell viability, including the selective degradation of oxidized proteins. An age-dependent loss in proteasome function has been reported in many tissues, but has not been examined in the retina. In this study, we evaluated proteasome function and protein oxidation in retinal homogenates from young adult and old F344BN rats. For retinal proteasome from old rats, we observed an 80% decrease in the rate of casein degradation and a 75% loss in chymotrypsin-like activity. This loss in activity could be partially accounted for by a 50% reduction in expression of the 20S proteasome. The regulatory complex PA700 and the inducible beta-subunit, LMP7, which is associated with the chymotrypsin-like activity, were expressed in equivalent concentrations relative to the 20S catalytic core in both young and old rats. Immunochemical analysis using antibodies that recognize the protein oxidative modifications, nitrotyrosine and 4-hydroxy-2-nonenal, showed that retinal proteins from old rats exhibited the greatest immunoreactivity. These results suggest that the age-related loss in proteasome function contributes to the accumulation of oxidized retinal proteins. Thus, the combined effect of an increase in oxidized proteins and inactivation of the protease responsible for ridding the cell of oxidized proteins places the aged retina at greater risk for irreversible damage caused by oxidative stress.